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PROTEIN POWDER COMPOSITION. 

FIELD OF INVENTION 

The invention relates to a protein powder composition wherein the powder 
5 composition can be reconstituted to form a protein containing liquid with an 

increased stability, said powder composition comprising from about 3 to about 30 % 
(weight/weight) pectin of the protein content, preferably the pectin is adsorbed to a 
protein base, the pectin having a degree of esterification £ 50%. The invention also 
relates to a process for the production of said powder composition and use thereof. 

10 

BACKGROUND OF INVENTION 

Today, there is an increasing need for protein powder compositions, which 
easily may be added or mixed with a liquid such as water to produce a protein 
containing liquid, such as a protein containing liquid for human consumption, such 

15 as a protein drink. One of the reasons is the transportation cost associated with 

heavy liquid compositions which is space demanding. Another reason is the demand 
by the consumers which desires to in an easy and fast way be able to prepare a 
drink, such as a nutritional drink which in fast way may be consumed. 

A general phenomenon occurring for protein drinks such as milk drinks at a 

20 pH lower than 5.0 is sedimentation of proteins, which become insoluble at pH close 
to their iso-electric point. This phenomenon is amplified when heat treatment at a 
temperature above 70 °C is applied to the product in order to reduce microbial 
activity and increase shelf life. 

In order to prevent sedimentation, which may be considered as undesirable, 

25 manufactures can among other techniques use addition of high ester pectin to the 
product at appropriate dosing. Stabilisation through the use of high ester pectin is 
for example described in the GRINDSTED® PECTIN AMD, Pibtein stabiliser for 
acidified beverages, A User's Guide, Danisco PB 2001-3e, with description of 
different types of pectin and indications concerning the optimal dosing of pectin in 

30 products. One very important point when stabilising protein drinks such as acidified 
drinks including milk drinks with high ester pectin is to apply a strong mechanical 
treatment, typically a homogenisation treatment at a pressure of 50 bar to 1 50 bar or 
more. For example Glahn et al., Conference Proceedings, London, October 1994, p 
252 - 256, Food Ingredients Europe, Publisher : Process Press Europe, Maarssen, 

35 show that when applying a homogenisation treatment of 50 bar to 1 50 bar to a 
yoghurt drink stabilised with pectin after a heat treatment at 70 °C for 10 min, the 
minimum concentration required for optimal stability is reduced from 0.4 % (by 
weight) to less than 0.2 % of the final product. Simultaneously, viscosity of the 
yoghurt drink is dramatically reduced. The stabilisation effect of pectin is explained 
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by an electro-static adsorption of pectin molecules at the surface of casein micelles 
or other protein aggregates, which hinders agglomeration of protein particles in 
large aggregates. 

Thereby, stabilisation by pectin of protein containing liquids, such as protein 
5 containing liquids for human consumption with a low pH, for example acidifed 
drinks, differs from stabilisation by other types of stabilisers, such as hydrocolloid 
gums like for example carboxy-methyl cellulose, locust bean gum, carraghenans or 
xanthan. These stabilisers ensure stability by increasing the viscosity of the drink, 
and therefore prevent or slow down sedimentation of insoluble particles such as 
10 proteins. 

In US 4.289.789 an instant yoghurt drink composition is disclosed in which 
the yoghurt drink composition comprises a thickener to stabilise the drink, the 
thickener and a hydrocolloid gum. The thickener may be carboxy methyl cellulose 
or cold water soluble gum. Stabilisation is thus obtained by increased viscosity of 
1 5 the yoghurt drink. Prior art does not offer the solution for the stabilisation of protein 
in drinks such as acidified drinks having a low viscosity. 

Today, there is no process available to produce a protein powder composition 
comprising a protein base such as yoghurt and pectin, which enables the possibility 
to dissolve the powder composition into a liquid, where the liquid composition 
20 remains homogenous without increase of viscosity, without sedimentation during 
the shelf life. Thereby, there is a need to invent such a process and such a new 
protein powder composition to fulfil the above mentioned demands. 

SUMMARY OF THE INVENTION 

25 The application relates to an improved protein powder composition, which 

may be reconstituted to form a protein containing liquid. The liquid has an increased 
stability, such as a reduction of sedimentation during storage. Additionally the liquid 
remains homogenous and the viscosity, low and stable. The protein liquid may be 
liquid for human consumption such as a soup, a dressing a sport drink, nutritional 

30 drink, dietetic drink or therapeutic drink. 

Accordingly, in a first aspect the invention relates to a protein powder 
composition comprising from about 3 to about 30 % pectin (weight/weight of the 
protein content), the pectin having a degree of esterification £ 50%. 

In another aspect the invention elates to a protein liquid reconstituted from 

35 the protein powder composition, the protein liquid being selected from the group 
consisting of soups, dressings, milk drinks, milk juice drinks, buttermilk drinks, sour 
cream drinks, whey juice drinks, oat drinks, juice drinks and soya drinks or a 
combination thereof. 



WO 2004/086879 



3 



PCT/IB2004/001067 



In a further aspect the invention relates to a process for the preparation of a 
protein powder composition which can be reconstituted to form a protein containing 
liquid comprising the steps of; providing at least one pectin source, providing at 
least one protein base, mixing said pectin source(s) with said protein source(s) to 
5 produce a protein powder composition, homogenising said protein powder 
composition and drying said protein powder composition. 

The invention also relates to the use of the protein powder composition 
according to the invention. 

Such an improved protein powder composition provides upon dispersion in a 
10 liquid, such as water and without any following homogenisation treatment a 

homogenous protein containing liquid, in which the proteins of the protein base are 
stable during storage. 

15 DETAILED DESCRIPTION OF THE INVENTION 

The term " increased stability" is intended to mean that the protein containing 
liquid remains in a homogenous stage after dispersion in a liquid such as water, 
without sedimentation of the proteins adsorbed to pectin or changes in viscosity of 
the protein containing liquid during storage.. 

20 The term "pectin" is intended to mean a pectin product obtained by 

separation of pectin from a plant material. The pectin staring material can preferably 
be obtained from citrus fruits, apples, sugar beets, sunflower heads, vegetables or 
waste products from plants such as apples, sugar beet, sun flower or citrus fruits. 
Examples of citrus fruits are limes, lemons, grapefruits, and oranges. Pectin is a 

25 structural polysaccharide commonly found in the form of protopectin in plant cell 
walls. Pectin comprises a- 1-4 linked galacturonic acid residues which are interrupted 
with a small number of 1,2 linked ct-L-rhamnose units. In additfbn, pectin comprises 
highly branched regions with an almost alternating rhamno-galacturonan chain. These 
highly branched regions also contain other sugar units (such as D-galactose, L- 

30 arabinose and xylose) attached by glycosidic linkages to the C3 or C4 atoms of the 
rhamnose units or the C2 or C3 atoms of the galacturonic acid units. The long chains 
of a- 1-4 linked galacturonic acid residues are commonly referred to as "smooth 
regions", whereas the highly branched regions are commonly referred to as the "haiiy 
regions". 

35 The term "degree of esterification" is intended to mean the extent to which 

free carboxylic acid groups contained in the polygalacturonic acid chain of pectin 
have been esterified ( eg., by methylation) or in other ways rendered non-acidic ( 
eg., by amidation). If 50% or more of the carboxyl groups are esterified then the 
resultant pectin is referred to as a "high ester pectin" If the pectin does not contain any 
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- or only a few - esterified groups it is usually referred to as pectic acid.The structure 
of pectin, in particular the degree of esterification, dictates many of its physical 
and/or chemical properties. 

The term "adsorbed" is intended to mean that the pectin particles are bound 
5 by chemical interactions to the surface of the protein particles. 

The term "low viscosity" is intended to mean a liquid having a viscosity 
value equal to or below 50 mPas (milli-Pascal . second) for a protein such as 25 
mPas for a drinking yogurt with 8% by weight of MSNF, measured by a LVT 
Brookfiled® viscosimeter at 30 rpm with S 160 spindle. 

10 

Description of the protein powder composition 

The invention relates to an improved protein powder composition, wherein 
the protein powder composition may be reconstituted to form a protein containing 
liquid with increased stability. The protein containing liquid may be a drink. The 

15 protein base may be any suitable protein base, which needs to be stabilised to 

minimise sedimentation of the proteins later on in the protein containing liquid. This 
may be achieved by the adsorption of pectin to the proteins within the protein base 
by a suitable method such as the method described below. The improved protein 
powder composition has a pH, which is below 7, such as from about 3.0 to about 7.0 

20 or has a pH below 5.0 such as from about 3.0 to 4.8, such as 3.5 to about 4.5. 

Measurement of pH is performed on a 10% (by weight) solution of powder in water. 

The reconstituted liquid remains homogenous during storage. The viscosity 
remains low and stable and limited amounts of sedimentation of the proteins within 
the liqiud occur. The improvement with the invention is that the stability of a 

25 reconstituted liquid according to the invention will be significantly improved due to 
the addition of pectin prior to drying of the composition. 

According to one embodiment the invention relates to a jjffbteih powder 
composition, wherein the powder composition comprises from about-£-to about 30 
% pectin (weight/weight of the protein content, protein base) or from about 5 to 

30 about 15 % pectin (weight/weight of the protein content) adsorbed to a protein base. 
The pectin having a degree of esterification £ 50 %, such as £ 60 % or such as > 70 
%. The pectin may be any suitable pectin such as the high ester pectin .Grindsted ® 
AMD 700 ranges, for example AMD 783, obtained from Danisco A/S, DK-8220 
Brabrand, Denmark. . In a specific embodiment sucrose can be used to help 

35 dispersing the pectin in the composition. 

According to another embodiment, the protein powder composition 
comprises at least one additive selected from the group consisting of sugars, 
sweeteners, flavours, colouring agents, bacterial cultures, fruit, fruit juices or 
organic acids, minerals or vitamines. 



WO 2004/086879 



5 



PCT/IB2004/001067 



Examples of sugar additives are glucose, sucrose and fructose or a mixture 
thereof. The sugar or sugars may be added in an amount of from 0.1 to 15 % (weight 
/weight). However, artificial sweeteners, may partly or completely replace the 
sugars. 

5 Examples of bacterial cultures, which may be added, are probiotic bacterial 

cultures or other bacterial cultures, which may influence the taste and aroma of the 
reconstituted drink. Examples of bacterial cultures are Lactobacilli. 

Example of fruit and fruit juices are both natural and synthetic, which may be 
selected depending on the desired final taste of the drink. Examples of fruit or fruit 
10 juices are orange, black cherry, papaya, mango, grape, cranberry, lemon, lemon- 
lime, grapefruit. Accordingly one ore more vegetable extracts may be added, such as 
carrot extracts. 

Example of organic acids are ascorbic, acetic, fumaric, malic, lactic, tartaric, 
citric, succinic, oxalic or phosphoric acid. Accidification may also be achieved by 
1 5 using a starter culture, which may be a bacterial or a yeast starter culture, such as 
L.acidophilus, L.bulgaricus, B.bifida, S.thermophilus orKloeckera. 

The selection of one or more additives depends on the final drink and the 
criteria the drink need to fulfil, such as having a certain taste, colour, smell, 
nutritional value etc. 

20 Another advantage with the present invention is that no additional thickener 

needs to be added to obtain a stable drink having a viscosity equal to or below 50 
mPAs at a 3% protein concentration or equal to or below 25 mPAs at a 3% protein 
concentration. Omitting an additional thickener makes it easier to spray dry and mix 
the powder composition. 

25 According to a specific embodiment the invention relates to an acidified milk 

drink or acidified milk juice drink, where acidification of the protein base is 
obtained by addition of one or more organic acids such as for example citric acid, 
lactic acid, fruit, vegetable extracts, or fermented whey. The organic-acid(s) are 
added prior to the production of the powder. 

30 Suitable protein bases for the protein liquid are animal protein or plant 

proteins such are those present within the group consisting of meats, milks, juices, 
soyas, oats, wheys, rices, walnuts, peanuts, coconuts, yoghurts or a combination 
thereof. For example when the protein base is yoghurt the yoghurt may be prepared 
according to Tamine et al., 1985, Yoghurt science and technology, Pergamon press. 

35 The addition of pectin gives the possibility to ensure stability without raising the 
viscosity. Elimination of thickeners also makes it easier to spray dry the protein 
powder composition. 

The reconstituted protein liquid may be selected from the group consisting of 
milk drinks, milk juice drinks, buttermilk drinks, whey juice drinks, oat drinks, juice 
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drinks and soya drinks or a combination thereof. The protein liquid may be a high, 
medium, low or non-fat protein drink. The formed protein drink may easily be 
prepared by the addition of a liquid such as water, juice or milk or another liquid 
(sparkling or non-sparkling) and agitated to form the drink. The agitation can be 
5 performed at a speed of approximately 1500 rpm or more. This may be achieved by 
for example a SILVERSON® L 4 R, rotating speed range of 500 to 1 0 000 rpm. The 
protein drink may be a protein drinks for kids, infants, old people and people who 
build up their muscles. 

10 Description of the process for the preparation of the protein powder composition 

The present invention also relates to a process for the preparation of a protein 
powder composition. The protein powder composition is described above. 

The process comprises the steps of providing at least one pectin source and at 
least one protein base, which are mixed to produce a protein powder composition. 

1 5 The pectin(s) may be blended with another components such as sucrose prior to 
being added to the protein(s). The protein powder composition may be diy or liquid. 
If the protein powder composition is dry, a liquid such as water or milk is admixed. 
The protein powder composition is subjected to a homogenisation step and a 
following drying step to provide the protein powder composition of the invention. 

20 According to one embodiment the invention relates to a process, wherein 

pectin is added to the protein base in an amount from about 3 to about 30 % pectin 
by weight of the protein content or from about 5 to about 15 % by weight of the 
protein content. The pectins are adsorbed to the proteins within the protein base 
during the homogenisation process and thereby hinder the proteins later on to 

25 sediment within a liquid. 

The process includes a step of homogenisation. The homogenisation may be 
performed, with a high-shear liquid blender, such as for example SILVERSON® 4 
L R, or a high-pressure homogeniser such as described in Dairy Processing 
Handbook, Tetra Pak Processing System Publisher, pages 116-118. High-pressure 

30 system is preferable, with pressures of 10 MPa, preferably 20 MPa, applied in one 
or two stages, preferably but not essentialy at a temperature above 50°C. 
Advantageously, homogenisation may occur simultaneously with the drying step by 
spraying the composition through the nozzle of a spray drier. 

Additionally, the process includes a step of diying, the drying may be freeze- 

35 drying, fluid bed drying, spray-drying or drum-drying or a combination thereof. 
Drying processes are described in Razik et al., Yoghurt: scientific grounds, 
technology, manufacture and preparations, P293-296. Technical Dairy Publishing 
House, 1978. However, for certain embodiments spray-drying are to be preferred. 
The drying is performed to achieve a protein powder composition, which at least has 
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a dry content of 85%, such as 90%. Dry matter should be sufficient for ensuring 
conservation of the protein powder composition and avoiding spoilage by micro- 
organisms under storage. 

The process includes a protein base, such as the protein base described above 
5 for the protein powder composition. 

The protein powder composition produced (formed) by the process may be 
reconstituted into a protein containing liquid, such as the protein containing liquid 
described above. 

10 EXAMPLES 
EXAMPLE 1 

102 g of high ester Grindsted® AMD 783 were dry-blended together with 510 g of 
sucrose and added to 1500 g water at 80°C. 20 kg of non-fat yoghurt base of 14.5% 

15 solid content was blended with this preparation under high agitation. The yoghurt 
base was prepared by fermenting concentrated milk to a pH of 4.3 by means of a 
yogurt culture containing strains of Lactobacillus bulgaricum and Streptococcus 
thermophilus. The pectin containing yoghurt base was homogenised in a 2-step 
homogeniser at 72 bar and 36 bar. The homogenised pectin containing yoghurt base 

20 was then spray dried in a conventional spray dryer with an inlet temperature of 235 
°C and an outlet temperature of 85-90 °C, to a total solid content of 90%. 

EXAMPLE 2 
1. Test sample 

25 909 g of the yoghurt base prepared in example 1 were dry blended with 800 g 
sucrose and then dispersed in 8291 g of water at 45-50 °C, pH was adjusted to 4.0 
by addition of citric acid, and the preparation mixed for 10 minuteslising a 
Silverston ©blender model L4R at a rotating speed of 3000 rpm. 

30 2. Reference sample 

879 g of reference yoghurt powder prepared under identical conditions as in 
example 1 except for the addition of pectin was dry blended with 28 g of high ester 
Grindsted® AMD 783 and 800 g sucrose and then dispersed in 8291 g of water at 
45-50 °C, pH was adjusted to 4.0 by addition of citric acid, and the preparation 

35 mixed for 10 minutes using a Silverston ©blender model L4R at a rotating speed of 
3000 rpm. 



The test sample and the reference sample consisted of the same components, had the 
same type and content of pectin and differed only by the fact that pectin had been 
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added to the yoghurt base prior to drying for the test sample, and after the drying for 
the reference sample. The test sample and the reference sample were analysed after 
7 day's of storage at 4 °C and the results are shown below in table 1. Viscosity was 
measured by a LVT Brookfiled® viscosimeter at 30 rpm with S 160 spindle, 
5 sediment was measured as deposit after 30 minutes of centrifugation at 1200 rpm in 
a Heraus® centrifuge, mean particle size was measured on a Malvern®mastersizer. 



Evaluation criteria 


Test sample 


Reference sample 


PH value 


4.0 


4.0 


Viscosity 


15 cP 


35 cP 


Sediment 


4.2 % 


14.2 % 


Mean particle size 


7.5 (im 


14.4 jim 


Aspect after 7 day's at 
4°C 


No phase separation or 
sediments visible 


Two phases formed with a 
clear whey supernatant on 
the upper half of the 
container and sediment in 
the lower half. 



10 EXAMPLE 3 

1. Test sample 

17.6 g of the yoghurt base prepared in example 1 were dry blended with 16 g 
sucrose and poured in a 250 ml transparent bottle. 166 g of tap water at 20°C where 
then added to the bottle, which was shaken vigorously by hand for exactly 30 
15 seconds. 

2. Reference sample 

The same procedure was repeated by dry-blending 17 g of reference-yegurt powder 
mentioned in example 2, 0.56 g of high ester Grindsted® AMD 783 pectin and 16 g 
20 of sucrose, pouring the blend in a 250 ml transparent bottle, and then adding 1 66 ml 
of tap water at 20°C and shaking. 

Addition of water and shaking was performed simultaneously for test and reference 
sample. The bottles were then let to rest at room temperature. After 10 minutes, it 
25 was observed that the test sample was still homogenous, with no trace of phase 
separation, whereas in reference sample, a flocculation phenomenon was clearly 
visible. After 30 minutes, the test sample was still homogenous, and in the reference 
sample, 2 distinct phases where visible, with a clear phase on the upper third of the 
liquid, and an opaque white phase on the 2 lower thirds of the liquid. 
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CLAIMS 

1 . A protein powder composition comprising from about 3 to about 30 % pectin 
(weight/weight of the protein content), the pectin having a degree of 

5 esterification > 50%. 

2. The protein powder composition according to claim 1, wherein from about 3 to 
about 30 % pectin (weight/weight of the protein content) is adsorbed to a protein 
base. 

3. The protein powder composition according to claim 2, wherein from about 5 to 

. 10 about 1 5 % pectin (weight/weight of the protein content) is adsorbed to a protein 
base. 

4. The protein powder composition according to any of the preceding claims, 
wherein the protein powder composition has a pH below 7. 

5. The protein powder composition according to any of the preceding claims, 

15 wherein the protein powder composition may be reconstituted to form a protein 
liquid with an increased stability. 

6. The protein powder composition according to claim 5, wherein the reconstituted 
protein liquid remains homogenous with a viscosity below 50 mPAs at a 3% 
protein concentration. 

20 7. The protein powder composition according to claim 6, wherein the reconstituted 

protein liquid remains homogenous with a viscosity below 25 mPAs at a 3% 

protein concentration. 
8. The protein powder composition according to any of the preceding claims, 

wherein the esterification degree of pectin is £ 60%. 
25 9. The protein powder composition according to claim 8, wherein the esterification 

degree of pectin is £ 70%. 

10. The protein powder composition according to any of the pree&ding claims, 
wherein the protein base is selected from the group consisting of jneats, milks, 
juices, soyas, oats, wheys, rices, walnuts, peanuts, coconuts, yoghurts or a 

30 combination thereof. 

1 1 . A protein liquid reconstituted from the protein powder composition according to 
any of the preceding claims, the protein liquid being selected from the group 
consisting of soups, dressings, milk drinks, milk juice drinks, buttermilk drinks, 
sour cream drinks, whey juice drinks, oat drinks, juice drinks and soya drinks or 

35 a combination thereof. 

12. A process for the preparation of a protein powder composition which may be 
reconstituted to form a protein liquid comprising the steps of; 

a) providing at least one pectin source, 

b) providing at least one protein base, 
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c) mixing said pectin source(s) with said protein base(s) to produce a protein 
powder composition, 

d) homogenising said protein powder composition and 

e) drying said protein powder composition. 

5 13. The process according to claim 12, wherein the steps of homogenisation and 
drying is done in one step. 

14. The process according to any of the claims 12-13, wherein the pectin source(s) 
is blended with another component such as sucrose. 

15. The process according to any of the claims 12-14, wherein an additional step of 
10 dissolving the pectin source(s) in an aqueous media prior to step c) us used. 

16. The process according to claim 15, wherein the aqueous media is selected from 
the group consisting of water and milk. 

17. The process according to claim 16, wherein the pectin source in b) is provided 
to a content from about 3 to about 30 % (weight/weight) of the protein content 

15 18. The process according to claim 1 7, wherein the pectin source in b) is provided to 
a content from about 5 to about 15 % (weight/weight) of the protein content 

19. The process according to any of the preceding claims, wherein the pectin source 
in a) has a degree of esterification > 50 %. 

20. The process according to claim 19, wherein the pectin source in a) has a degree 
20 ofesterification£60%. 

21 . The process according to claim 20, wherein the pectin source in b) has a degree 
of esterification > 70 %. 

22. The process according to any of the preceding claims, wherein drying is selected 
from the group consisting of fluid bed drying, freeze-drying, spray-drying or drum- 

25 drying or a combination thereof. 

23. The process according to any of the preceding claims, wherein the protein base 
is selected from the group consisting of meats, milks, juices, soyas, oats, wheys, 
yoghurts or a combination thereof. 

24. A protein powder composition produced by the process according to any of the 
30 claims 12-23. 

25. Use of a protein powder composition according to any of the claims 1-10 and 24 
or the protein liquid according to claim 1 1 . 



